Sox11 prevents tumorigenesis of glioma-initiating cells by inducing neuronal differentiation.
Recent findings have shown that malignant tumors contain cancer-initiating cells (CIC), which self-renew and are tumorigenic. However, CICs have not been characterized properly due to lack of specific markers. We recently established a mouse glioma cell line, NSCL61, by overexpressing an oncogenic HRas(L61) in p53-deficient neural stem cells. Using limiting dilution assays, we show that only 2 of 24 NSCL61 clones retained their tumorigenicity in vivo, although the others also expressed oncogenic HRas(L61) and could proliferate in culture. A comparison of the gene expression profiles of tumorigenic and nontumorigenic clones showed that the tumorigenic clones had lost Sox11 expression. We show that overexpression of sox11 prevented tumorigenesis of NSCL61s by inducing their neuronal differentiation accompanied with decreased levels of plagl1. We also show that overexpression of plagl1 abolished neuronal commitment of nontumorigenic cells and induced them to become tumorigenic. Moreover, we show that human glioma-initiating cells lost sox11 expression, and overexpression of sox11 prevented their tumorigenesis in vivo. Together with the clinical evidence showing that downregulation of sox11 mRNA correlates with a significant decrease in survival, these findings suggest that Sox11 prevents gliomagenesis by blocking the expression of oncogenic plagl1.